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$EVWUDFW² 6ROXWLRQV IRU PRELOLW\ PDQDJHPHQW LQ ZLUHOHVV
QHWZRUNV KDYH EHHQ LQYHVWLJDWHG DQG SURSRVHG LQ YDULRXV
UHVHDUFK SURMHFWV DQG VWDQGDUGL]DWLRQ ERGLHV  :LWK WKH
FRQWLQXLQJ GHSOR\PHQW RI GLIIHUHQW DFFHVV QHWZRUNV WKH ZLGHU
UDQJH RI DSSOLFDWLRQV WDLORUHG IRU DPRELOH HQYLURQPHQWDQGD
ODUJHUGLYHUVLW\RIZLUHOHVVHQGV\VWHPV LWHPHUJHGWKDWDVLQJOH
PRELOLW\SURWRFRO VXFKDV0RELOH ,3 LVQRW VXIILFLHQWWRKDQGOH
WKHGLIIHUHQWUHTXLUHPHQWVDGHTXDWHO\7KXVDVROXWLRQLVQHHGHG
WR PDQDJH PXOWLSOH PRELOLW\ SURWRFROV LQ HQG V\VWHPV DQG
QHWZRUN QRGHV WR GHWHFW DQG VHOHFW WKH UHTXLUHG SURWRFROV
YHUVLRQV DQG RSWLRQDO IHDWXUHV DQG HQDEOH FRQWURO RQ UXQQLQJ
GDHPRQV  )RU WKLV SXUSRVH D PRELOLW\ WRROER[ KDV EHHQ
GHYHORSHGDVSDUWRIWKH(8IXQGHG$PELHQW1HWZRUNVSURMHFW
7KLV SDSHU GHVFULEHV WKLV PRGXODU PDQDJHPHQW DSSURDFK DQG
LOOXVWUDWHVWKHDGGLWLRQDOEHQHILWVDPRELOLW\SURWRFROFDQJDLQE\
XVLQJVWDWHWUDQVIHUDVDQH[DPSOH
, ,1752'8&7,21
2YHU WKHODVWWZRGHFDGHVZHZLWQHVVHG WKH³XQZLULQJ´RI
QHWZRUN FRQQHFWLYLW\ 7KH LQFUHDVLQJSRSXODULW\ RIZLUHOHVV
VHUYLFHV DQG GHYLFHV KDV UHOLHYHG XVHUV IURP WKH QHHG IRU
ZLUHG QHWZRUN DFFHVV  )LUVW LW ZDV DQDORJ FHOOXODU YRLFH
FRPPXQLFDWLRQ7KHQWKHLQWURGXFWLRQRI**60QHWZRUNV
VXSSRUWHG GLJLWDO YRLFH FRPPXQLFDWLRQ OLPLWHG SDFNHW GDWD
UDWHV DQG PDGH DQ LPSRUWDQW VWHS WRZDUGV DFKLHYLQJ JOREDO
URDPLQJ DQG UHDFKDELOLW\  *8076 PRELOH QHWZRUNV
H[WHQGHG WKLVQRWLRQRIPRELOLW\ WRGDWD VHUYLFHVZLWKDFFHVV
WR ,QWHUQHW VHUYLFHV DV WKHPRVW SURPLQHQW H[DPSOH  7KHVH
VHUYLFHVLQFOXGHVXSSRUWIRUURDPLQJLHSURYLGHDQLGHQWLILHU
ZKHUHDPRELOHQRGHLVDOZD\VUHDFKDEOHIURPDQ\RWKHUKRVW
DQG FRQQHFWLYLW\ LH DSSOLFDWLRQV UXQQLQJ RQ WKH GHYLFH FDQ
FRQWLQXH XQLQWHUUXSWHG GHVSLWH FKDQJHV LQ WKH SRLQW RI
DWWDFKPHQW  6RRQ ZLWK WKH JURZLQJ SHQHWUDWLRQ RI RWKHU
ZLUHOHVVWHFKQRORJLHVVXFKDV,(((:L)LDQG,(((
 :L0D[ PXOWLDFFHVV DQG KDQGRYHUV EHWZHHQ
KHWHURJHQHRXVW\SHVRIZLUHOHVVDFFHVVQHWZRUNVZLOOEHFRPH
D FHQWUDO IHDWXUH RI WKH IRUWKFRPLQJ WHOHFRPPXQLFDWLRQV
HQYLURQPHQW  ,W LV VDIH WR DVVXPH WKDW LQ WKH QHDU WRPLG
WHUP IXWXUH ,3 FRQQHFWLYLW\ ZLOO LQFUHDVH LQ LPSRUWDQFH DQG
WKHVRFDOOHG³IL[HGPRELOHFRQYHUJHQFH´ZLOOEHEDVHGRQWKH
7&3,3SURWRFROVXLWHLQWRZKLFKQHZIXQFWLRQVZLOOKDYHWR
EHLQWHJUDWHG
7KXVD VWDUWLQJSRLQW IRUEXLOGLQJQHZVROXWLRQVKDVWREH
WKH0RELOH ,3 SURWRFRO ZKLFK KDV EHHQ WKHPRVW SURPLQHQW
PRELOLW\ SURWRFRO IRU VHYHUDO \HDUV >@>@>@  ,Q DGGLWLRQ
DSSURDFKHVKDYH EHHQ WDNHQ WR SURYLGHPRELOLW\ VROXWLRQVDW
OD\HUV RWKHU WKDQ WKH QHWZRUN OD\HU IRU H[DPSOH DW WKH
WUDQVSRUW OD\HU >@RUDERYH LW >@>@ $QRWKHUSURSRVDOLVWR
DGGDOD\HUEHWZHHQ WUDQVSRUWDQGQHWZRUNOD\HUV LQRUGHUWR
GLIIHUHQWLDWH EHWZHHQ DQG GLVHQWDQJOH WKH ³KRVW LGHQWLW\´
IURPLWV³ORFDWLRQ´>@ %XWPRELOLW\VROXWLRQVDERXQGDWWKH
QHWZRUNOD\HUDVZHOO$IWHUDQXPEHURIVKRUWFRPLQJVZHUH
LGHQWLILHG ZLWK WKH RULJLQDO 0RELOH ,3 SURSRVDO LQFOXGLQJ
QRQORFDOL]HG ORFDWLRQ PDQDJHPHQW WKH LPSDFW RQ SDFNHW
GHOLYHU\ GXH WR WULDQJXODU URXWLQJ DQG SDFNHW ORVV GXULQJ
KDQGRYHUV  +HQFH WKH FRQFHSW RI PLFURPRELOLW\ ZDV
LQWURGXFHG ZLWK +0,3 >@ &HOOXODU ,3 >@ +$:$,, >@
DQG 1(7/00 >@ DPRQJ WKH SURPLQHQW H[DPSOHV LQ WKLV
DUHD RI UHVHDUFK DQG GHYHORSPHQW  0RUHRYHU VHYHUDO
WHFKQLTXHV DQGPHFKDQLVPVZHUH DOVR SURSRVHG IRU HQDEOLQJ
VHDPOHVVPRELOLW\>@>@>@
$PELHQW 1HWZRUNV SURMHFW ZZZDPELHQWQHWZRUNVRUJ
>@>@ DLPV DW GHILQLQJ DQG GHYHORSLQJ VROXWLRQV IRU D
IXWXUHZLUHOHVVZRUOGZKLFKZLOO EH ILOOHG E\ DPXOWLWXGH RI
XVHU GHYLFHV DQG ZLUHOHVV WHFKQRORJLHV DQG QHWZRUN DFFHVV
ZLOO EH DIIRUGDEOH VLPSOHWRXVH DQG DYDLODEOH DQ\WLPH
DQ\ZKHUH 7KLVYLVLRQOHDGVWRDGLYHUVHVHWRIUHTXLUHPHQWV
WKDWQRQHRIWKHH[LVWLQJPRELOLW\PDQDJHPHQWSURSRVDOVFDQ
DGGUHVV:HDUJXHWKDWWKHFRQVHTXHQFHRIWKHFRUQXFRSLDRI
PRELOLW\PDQDJHPHQWVROXWLRQVLVWKDWLWLVQRORQJHUSRVVLEOH
WR HQYLVDJH D VLQJOH PRELOLW\ PDQDJHPHQW SDUDGLJP  ,Q
SUHYLRXVZRUNZHLQWURGXFHGWKHFRQFHSWRIDVHWRIPRELOLW\
VROXWLRQV WKDW FDQ EH IOH[LEO\ FRPELQHG WR VXSSRUW VSHFLILF
PRELOLW\ HYHQWV ± HIIHFWLYHO\ SURYLGLQJD ³PRELOLW\ WRROER[´
>@>@  ,Q WKLV SDSHU ZH RYHUYLHZ RXU PRGXODU
PDQDJHPHQWDSSURDFKDQGLOOXVWUDWH WKHDGGLWLRQDOEHQHILWVD
PRELOLW\SURWRFRORUWRROFDQJDLQ,QSDUWLFXODUZHXVHVWDWH
WUDQVIHUDVDQH[DPSOHRISURWRFROLQWHJUDWLRQLQWRWKHWRROER[
7KH IROORZLQJ VHFWLRQ SUHVHQWV WKH IUDPHZRUN IRU WKH
PRELOLW\WRROER[OLNHLWKDVEHHQVXJJHVWHGIRUWKH(8SURMHFW
$PELHQW1HWZRUNV $1 7R SURYLGH UHOHYDQW H[DPSOHV IRU
PRELOLW\ SURWRFRO VHOHFWLRQ ZH RXWOLQH WKH VHYHUDO VFHQDULRV
DQG H[SODLQ WKH LQWHUDFWLRQV EHWZHHQ HQGQRGHV DQGQHWZRUN
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QRGHVLQRUGHUWRDFFRPSOLVKWKHVHOHFWLRQWDVN,Q6HFWLRQ,,,
ZHIRFXVRQDPRELOLW\VXSSRUWSURWRFROQDPHO\VWDWHWUDQVIHU
WR LOOXVWUDWH WKH DGGLWLRQDO DGYDQWDJHVEHQHILWV WKDW WKH
PRELOLW\ WRROER[ KDV WR RIIHU  ,Q 6HFWLRQ ,9 ZH EULHIO\
SUHVHQW RXU RQJRLQJ HIIRUW LQ GHYHORSLQJ WKH $PELHQW
1HWZRUNV SURWRW\SH  7KH VWDWH WUDQVIHUPRGXOH LV FXUUHQWO\
UHDOL]HG DQG LQ D QH[W VWHS WKH PRELOLW\ WRROER[ ZLOO EH
DXJPHQWHG ZLWK D VWDWH WUDQVIHU SURWRFRO  :H SURYLGH DQ
RYHUYLHZ RI WKH GHVLJQ DQG LPSOHPHQWDWLRQ IRU WKHVH
IXQFWLRQVEHIRUHZHFRQFOXGHWKHSDSHULQ6HFWLRQ9
,, $129(59,(:2)7+(02%,/,7<722/%2;
2QHRIWKHPDLQFKDOOHQJHVLQWRGD\¶VQHWZRUNLQJZRUOGLV
KRZWRDGGUHVVPRELOLW\KHWHURJHQHLW\DQGWKHLQWHJUDWLRQRI
QHWZRUNVZLWKRXWKDYLQJWRSOXJDQGSOD\YDULRXVVHUYLFHVLQ
DQDGKRFPDQQHU  ,QRUGHU WRDQVZHU WKLVTXHVWLRQWKH$1
DUFKLWHFWXUHKDVLQWURGXFHGWKHQRYHOFRQFHSWRIWKH$PELHQW
&RQWURO 6SDFH $&6 >@>@  7KH $&6 LV DQ RYHUOD\
QHWZRUN FRQWURO OD\HU WKDW EULQJV WKH FRQWURO IXQFWLRQV IRU
KHWHURJHQHRXV QHWZRUNV XQGHU RQH XPEUHOOD DQG IDFLOLWDWHV
IXQFWLRQDO GHFRPSRVLWLRQ RI WKH GLIIHUHQW FRQWURO HOHPHQWV
LQWRGLVWLQFWIXQFWLRQDOHQWLWLHV)(V7KHFHQWHUSLHFHLQRXU
GHVLJQ LV WKH +DQGRYHU DQG /RFDWRU 0DQDJHPHQW )(
+2/0FRPSULVLQJSURWRFROVDQGPHFKDQLVPV IRUKDQGOLQJ
PRELOLW\PDQDJHPHQWDVZHOODVEHLQJDFRRUGLQDWLQJPRGXOH
IRU WRRO VHOHFWLRQ >@  7KLV FRRUGLQDWLQJ PRGXOH WRJHWKHU
ZLWK WKH PRELOLW\ SURWRFROV DUH UHIHUUHG WR DV WKH ³PRELOLW\
WRROER[´ LQ RXU DUFKLWHFWXUH  +2/0 LQWHJUDWHV D VHW RI
SURWRFROVVRPHRIZKLFKDUHLQFOXGHGLQWRWKH$&6ZLWKOLWWOH
RUQRPRGLILFDWLRQVXFKDV0RELOH,3>@DQG+,3>@7KH
WRROER[ LQWHUDFWV ZLWK WKHVH SURWRFROV YLD D ZHOOGHILQHG
LQWHUIDFHHJ%6'VRFNHWV
,W VKRXOG EH VWUHVVHG WKDW ³+2/0´ UHIHUV WR D IXQFWLRQDO
HQWLW\ QRW D SDUWLFXODU LPSOHPHQWDWLRQ  +2/0 LV QRW D
PRQROLWKLF VHWRISURWRFROVRUPRGXOHVZKLFKLVDYDLODEOHDW
HYHU\ QRGH ZLWK DOO SURSRVHG IXQFWLRQDOLW\ EXW LQVWHDG WKH
DSSURSULDWH PRGXOHV DUH XVHG EDVHG RQ VSHFLILF QRGH
UHTXLUHPHQWV)RUH[DPSOHDKDQGKHOGGHYLFHDODSWRSDQGD
FRUH QHWZRUNQRGHZLOOPRVW OLNHO\ IHDWXUHD GLIIHUHQW VHWRI
PRGXOHV DQG SURWRFROV DV LOOXVWUDWHG LQ  )LJ ZKHUH  IRXU
GLIIHUHQW LQVWDQWLDWLRQV RI WKH PRELOLW\ WRROER[ DUH
LPSOHPHQWHG DW GLIIHUHQW KRVWV DV SDUW RI WKH RYHUDOO FRQWURO
VSDFHWLWOHG$&6WR
7KHIROORZLQJVXEVHFWLRQVSUHVHQWVSHFLILFVFHQDULRVZKHUH
LW LV QRW VWUDLJKWIRUZDUG ZKLFK SURWRFRO YHUVLRQ DQG
IHDWXUHV VKRXOG EH XVHG  7KLV LV GXH WR VSRQWDQHRXV
UHTXLUHPHQWV IRU LQVWDQFH E\ DSSOLFDWLRQV RU DYDLODEOH
QHWZRUN FDSDELOLWLHV LQ D FDQGLGDWH QHWZRUN WR EH YLVLWHG
$VRQHRIWKHDQRQ\PRXVUHYLHZHUVRIWKLVSDSHUFRPPHQWHG
³DOWKRXJK PRVW PRELOLW\ SURWRFROV DQG H[WHQVLRQV LQFOXGH
FRPSDWLELOLW\ GHWHFWLRQ UHO\LQJ RQ VXFK WHFKQLTXHV DORQH
ZRXOG UHVXOW LQ SRWHQWLDOO\ ORQJ WULDODQGHUURU SURFHGXUHV
GXULQJ ZKLFK D PRELOH KRVW ZRXOG DWWHPSW WR GLVFRYHU
SURWRFROVXSSRUWLQWKHQHWZRUNDQGDWWKHFRUUHVSRQGHQWKRVW
7KLV DSSURDFK DOVR OLPLWV WKH FRUUHVSRQGHQW KRVW DQG WKH
QHWZRUN LQ LQIOXHQFLQJ SURWRFRO VHOHFWLRQ´  :H DUJXH WKDW
ZLWK+2/0LQSODFHIXWXUHPRELOHKRVWVZLOOQRWUXQLQWRWKH
GHDGORFNV RU VXERSWLPDO WRRO DQG SURWRFRO VHOHFWLRQ DV
GHVFULEHG LQ WKH IROORZLQJ VFHQDULRV IRU PRELOLW\ WRRO
VHOHFWLRQ7KHVFHQDULRVGHVFULEHGQH[WDUHLOOXVWUDWHGLQ)LJ

$ 6FHQDULR(QG+RVW&RQVWUDLQWVDQG7RRO6HOHFWLRQ
,Q WKLV FDVH D PRELOH QRGH QHJRWLDWHV DQG DJUHHV ZLWK D
FRUUHVSRQGHQWQRGH SRVVLEO\PRELOH WRR DERXW WKHPRELOLW\
SURWRFROV WR EH XVHG EHWZHHQ WKH WZR SHHUV  7KH SULPDU\
FRQVLGHUDWLRQ LV WKH VXSSRUWHG SURWRFRO ZLWK WKH DSSURSULDWH
YHUVLRQ IRU ERWK SHHUV  ,I ERWK SDUWLHV KDYH PRUH WKDQ RQH
RSWLRQ IRU PRELOLW\ PDQDJHPHQW EXLOWLQ SHHUWRSHHU
FRPPXQLFDWLRQ PD\ LQWURGXFH IXUWKHU FRQVWUDLQWV IRU WKH
VHOHFWLRQRIWKHDSSURSULDWHSURWRFRO+RVWVPD\DJUHHWRXVH
D SURWRFRO EDVHG RQ VSHFLILF FULWHULD VXFK DV XVHU  RSHUDWRU
SUHIHUHQFHV DQG SROLFLHV SURWRFRO VWDFNV ,3Y YV ,3Y
DQG DGGLWLRQDO VXSSRUWHG IHDWXUHV VXFK DV VHFXULW\ VXSSRUW
PXOWLKRPLQJ VXSSRUW VXSSRUWHG DSSOLFDWLRQV DQG KDQGRYHU
SHUIRUPDQFHPHWULFV 7KH IROORZLQJ OLVW RI H[DPSOHVZKHUH
VHOHFWLRQ EHWZHHQ FDQGLGDWH WRROV DQG SURWRFROV LV QHFHVVDU\
LVQRWFODLPHGWREHFRPSOHWH
• 3URWRFRO VWDFN 0,3Y VKRXOG EH FKRVHQ EHFDXVH
RQH RI WKH KRVWV GRHV QRW VXSSRUW ,3Y DQG WKH
DFFHVV JDWHZD\ SURYLGHV D VHUYLFH WXQQHOLQJ ,3Y
QHWZRUNV
• 6HFXULW\ +,3 EHFDXVH LW XVHV VHFXULW\ DVVRFLDWLRQV
EXLOWLQWRSHHUWRSHHUFRQQHFWLRQV
• 6XSSRUWHG DSSOLFDWLRQV7&3 PLJUDWH >@ FDQ EH
XVHG IRU D ODUJH YDULHW\ RI DSSOLFDWLRQV QRW MXVW
WKRVH EDVHG RQ 6,3 ZKHQ WKHUH DUH QR VSHFLILF
UHTXLUHPHQWVIURPWKHDSSOLFDWLRQV
• $SSOLFDWLRQ SUHIHUHQFHV 6,3 LV XVHG EHFDXVH WKH
KRVWUXQVSHHUWRSHHUDSSOLFDWLRQVXVLQJ6,3
• 0XOWLKRPLQJ VXSSRUW 6&73 >@ FDQ VXSSRUW
PXOWLSOHVHVVLRQVDWWKHWUDQVSRUWOD\HU
• 3HUIRUPDQFH FRQVLGHUDWLRQV 0,3Y ZLWK URXWH
RSWLPL]DWLRQ EHFDXVH LW GHFUHDVHV WKH RYHUDOO URXQG
WULSWLPHZKHQFRPSDUHGWRVWDQGDUG0,3Y
)LJ +DQGRYHUWRROVHOHFWLRQVFHQDULRV
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% 6FHQDULR6HUYLFH3URYLGHU1HWZRUN7RRO6HOHFWLRQ
$VRSSRVHGWRWKHSUHYLRXVVFHQDULRWKHDVSHFWVDGGUHVVHG
KHUH DUH QRW UHODWHG ZLWK ZKLFK SURWRFRO LV XVHG EXW ZKDW
IHDWXUH RI D FHUWDLQ SURWRFRO LV XVHG  7KH PRVW REYLRXV
H[DPSOH IRU WKLV VFHQDULR LV UHODWHG WR FRPPXQLFDWLRQ
EHWZHHQD0,3YYPRELOHQRGHDQGLWVKRPHDJHQW,QWKLV
XVHFDVHDVHUYLFHSURYLGHUQHWZRUNPD\LPSOHPHQWWKH0,3
KRPHDJHQWDQGDYDULHW\RIDGGRQIHDWXUHVZKLFKFRXOGEH
UHTXHVWHG E\ WKH FOLHQW QHWZRUN DQGRU QRGH  ([DPSOHV RI
VXFKSURWRFROIHDWXUHVLQFOXGHLSURWHFWLQJ0,3YPHVVDJHV
ZLWK ,36HF >@ LL ,3Y VXSSRUW IRU ILUHZDOO WUDYHUVDO >@
LLLVXSSRUWRIGXDOVWDFNRSHUDWLRQ0,3YDQG0,3Y>@
LYVXSSRUWIRUKRPHDJHQWUHOLDELOLW\>@YPXOWLSOHFDUH
RIDGGUHVVUHJLVWUDWLRQ>@YLVXSSRUWIRUQHWZRUNPRELOLW\
>@DQGYLL0RELOH,3YG\QDPLFKRPHDJHQWDVVLJQPHQW
>@
,Q SULQFLSOH WKLV VFHQDULR LV QRW OLPLWHG WR 0,3 KRPH
DJHQWV EXW FDQ EH DSSOLHG WR RWKHU PLGGOH ER[HV ZKLFK
SURYLGHVXSSRUWIRURWKHUPRELOLW\SURWRFROV
& 6FHQDULR$FFHVV1HWZRUN3URYLGHU7RRO6HOHFWLRQ
,QWKLVXVHFDVHDFOLHQWKRVWDQGRUQHWZRUNVHOHFWVVSHFLILF
WRROV IURP WKH DFFHVV SURYLGHU QHWZRUN  6RPH PRELOLW\
VHUYLFHVDUHFRQVWUDLQHGWRWKHORFDODFFHVV7KHUHDUHVHYHUDO
DVSHFWV KRZ WRRO VHOHFWLRQ FRXOG ZRUN EHWZHHQ D PRELOH
FOLHQW DQG DQ DFFHVV QHWZRUN  )LUVW DPRELOH KRVW QHHGV WR
WUDQVIHU VWDWH IURP WKH FXUUHQW DFFHVV WR WKH QHZ DFFHVV
QHWZRUNHJIRUKHDGHUFRPSUHVVLRQDQGWKHUHIRUHWKHVWDWH
WUDQVIHU VHUYLFH QHHGV WR EH DFWLYDWHG  6HFRQG LQ RUGHU WR
VXSSRUW VHDPOHVV KDQGRYHU GLIIHUHQW WHFKQLTXHV PD\ EH
DYDLODEOH)0,3YIRUH[DPSOHHVWDEOLVKHVWKHQHZQHWZRUN
SDWK EHIRUH WKH ROG RQH LV GLVFRQQHFWHG DQG SURYLGHV D
IRUZDUGLQJ PHFKDQLVP RI SDFNHWV IURP WKH ROG WR WKH QHZ
DFFHVVLQRUGHUWRDYRLGSDFNHWORVV>@
0RUHRYHU D OHJDF\ QRGH ZRXOG UHTXLUH VXSSRUW IURP D
SUR[\ QRGH IRUPRELOLW\PDQDJHPHQW >@  ,Q WKDW FDVH WKH
SUR[\QRGHJHQHUDWHVWKHPRELOLW\UHODWHGVLJQDOLQJRQEHKDOI
RI WKH PRELOH FOLHQW  $ IXUWKHU H[DPSOH LV D FOLHQW QRGH
VHOHFWLQJ0,3YEHFDXVHD)RUHLJQ$JHQWLVGHWHFWHG)LQDOO\
VXSSRUW IRUFRPPRQUDGLRUHVRXUFHPDQDJHPHQWFDQDOVREH
FRQVLGHUHG LQ WKLV VFHQDULR  0RELOH QRGHV DQG DFFHVV
QHWZRUNVPD\VXSSRUWDFRPPRQUDGLRFRQWUROOD\HUVXFKDV
WKH 0HGLD ,QGHSHQGHQW +DQGRYHU 6HUYLFHV FXUUHQWO\ XQGHU
VWDQGDUGL]DWLRQE\,(((>@WRH[FKDQJHUDGLROLQN
OD\HU QRWLILFDWLRQV DQG RIIHU FRPPDQG VHUYLFHV IRU WKH
FRPPRQKDQGOLQJRIUDGLRUHVRXUFHV
0RUH LQIRUPDWLRQ RQ WKH $PELHQW 1HWZRUN 0RELOLW\
6FHQDULRV	5HTXLUHPHQWVDUHDYDLODEOHLQ>@
,,, 02%,/,7<722/%2;$1'67$7(75$16)(5
,QWKLVVHFWLRQZHIRFXVRQWKHVFHQDULRGHVFULEHGLV6HFWLRQ
,,&DERYH DQG XVH WKH6WDWH7UDQVIHU0RGXOH 670DV DQ
H[DPSOHRIDWRROWKDWFDQEHDGGHGLQWR+2/0DQGWKH$&6
)LUVW LQWKH IROORZLQJVXEVHFWLRQZHGHVFULEH WKHDGGLWLRQDO
EHQHILWVWKDW670DQGDQ\RWKHUWRROIRUWKDWPDWWHUFDQJDLQ
E\ EHLQJ LQWHJUDWHG LQWR +2/0  7KHQ ZH SUHVHQW LWV
RSHUDWLRQLQVXEVHFWLRQ,,,%
$ 6WDWH7UDQVIHU0RGXOH²$Q2YHUYLHZ
7KH &RQWH[W 7UDQVIHU 3URWRFRO &73 >@ DLPV DW
PLQLPL]LQJ WKH LPSDFW RI FHUWDLQ WUDQVSRUW URXWLQJ DQG
VHFXULW\UHODWHG VHUYLFHV RQ KDQGRYHU SHUIRUPDQFH :KHQ D
PRELOHQRGHPRYHVWRDQHZVXEQHWLWQHHGVWRFRQWLQXHXVLQJ
WKH VHUYLFHV WKDW KDYH DOUHDG\ EHHQ HVWDEOLVKHG ZKLOH
FRQQHFWHG DW WKH SUHYLRXV VXEQHW  :LWKLQ WKH +2/0
IUDPHZRUN ZH SURSRVH 670ZKLFK LV GHVLJQHG WR IRUZDUG
VWDWHWUDQVIHULQIRUPDWLRQUHODWHGWRWKHPRELOHKRVW¶VVHVVLRQV
IURP D SUHYLRXV DFFHVV URXWHU WR D QH[W DFFHVV URXWHU ZKHQ
KDQGRII WDNHV SODFH LQ D PRELOH FRPPXQLFDWLRQ QHWZRUN
670 LV VHW WR UHVLGH DW RQH RI WKH DFFHVV URXWHUV DQG WR
SURYLGH DPHVVDJH IUDPHZRUN IRU WKH LQWHUZRUNLQJ EHWZHHQ
LWVHOI WKH +DQGRYHU 6HOHFWLRQ DQG ([HFXWLRQ &RQWURO
+26(& PRGXOH ZKLFK LV SUHVHQWHG LQ >@ DQG WKH VWDWH
WUDQVIHUFDQGLGDWHVHUYLFHSURWRFROV 670GHILQHVDPHVVDJH
VHTXHQFH H[FKDQJH IUDPHZRUN IRU IRUZDUGLQJ VWDWH
LQIRUPDWLRQEHWZHHQLWVHOIDQGDSHHU670UHVLGLQJDWDQRWKHU
DFFHVVURXWHU
$OWKRXJKWKHGHVLJQRI670LVSULPDULO\EDVHGRQ&73LW
LV LQWHJUDWHG ZLWK WKH PRELOLW\ WRROER[ DQG WKXV SURYLGHV
VHYHUDOQHZIHDWXUHV 670FDQXWLOL]H WULJJHUV>@UHFHLYHG
E\WKHPRELOLW\WRROER[SURYLGLQJEHWWHUV\QFKURQL]DWLRQZLWK
D SOXUDOLW\ RI PRELOLW\ PDQDJHPHQW SURWRFROV DQG DOVR QRW
QHFHVVDULO\UHO\LQJRQWKHPRELOHWHUPLQDOWRLQLWLDWHWUDQVIHU
6WDWH WUDQVIHU FDQ WDNH SODFH EHWZHHQ DQ\ WZR $1 QRGHV
VXSSRUWLQJ 670 DQG LW LV GHVLJQHG LQ DOLJQPHQW ZLWK WKH
$PELHQW1HWZRUNVFRQFHSWV>@RIIHULQJDSRVVLEOHFRQWH[W
IRUZDUGLQJ WRRO WR $1 IXQFWLRQDO HQWLWLHV  )XUWKHUPRUH LW
PDNHV XVH RI WKH $1 QDPLQJ VFKHPH IRU LGHQWLI\LQJ VWDWH
WUDQVIHU VRXUFH DQG GHVWLQDWLRQ DQG XVHV WKH $1 VHFXULW\
VFKHPH IRU REWDLQLQJ VHFXULW\ DVVRFLDWLRQV EHWZHHQ WKH
LQYROYHG QRGHV SULRU WR VWDWH WUDQVIHU  )RU VLJQDOLQJ 670
PDNHV XVH RI WKH JHQHULF VLJQDOLQJ OD\HU SURWRFRO *6/3
SURSRVHGLQ$1IRUWUDQVIHUULQJWKHVWDWHDQGLWLVGHVLJQHGWR
XWLOL]H WKH JHQHULF WUDQVSRUW OD\HU SURWRFRO *7/3 SURSRVHG
LQ$1>@>@670FDQDOVRZRUNRYHU8'3DQG7&3
% 6WDWH7UDQVIHU0RGXOH²2SHUDWLRQ
670UHTXLUHV WKH LPSOHPHQWDWLRQRIGLIIHUHQWFRPSRQHQWV
DQG LQWHUIDFHV WR LQWHUDFW ZLWK RWKHUPRGXOHV RI+2/0 DQG
WKH$&6  ,W FRQVLVWV RI DPRGXOH DV SDUW RI WKH+2/0)(
ZKLFK FRQWDLQV WKH ORJLFVWDWHPDFKLQH IRU WKH VWDWH WUDQVIHU
RSHUDWLRQ 7KLV LVXVHG IRUKDQGOLQJVWDWHLQIRUPDWLRQDW WKH
LQLWLDWRUDVZHOODVLQVWDOOLQJVWDWHLQIRUPDWLRQDWWKHUHFHLYHU
670DOVRGHILQHV
• $QLQWHUIDFHIRUUHFHLYLQJWULJJHUV
• $Q $3, WR DOORZ RWKHU IXQFWLRQDO HQWLWLHV WR PDNH
XVH RI 670  7KLV LQWHUIDFH FDQ EH XVHG E\ RWKHU
670 FDQGLGDWH VHUYLFHV HJ 4R6 +HDGHU
&RPSUHVVLRQ$$$
• $ SURWRFRO WR FDUU\ WKH LQIRUPDWLRQ DQG VLJQDOLQJ
EHWZHHQWKH670VRIWKHLQYROYHG$&6V
)LJ  LOOXVWUDWHV DQ H[DPSOH RI 670 LQ RSHUDWLRQ
UHTXHVWLQJ ILUHZDOO VXSSRUW DV LW SHUIRUPV D KDQGRYHU  ,Q
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VWHSVDQGWKHPRELOHQRGH01LQLWLDWHVWZR573>@
VHVVLRQV ZLWK FRUUHVSRQGLQJ QRGHV &1 DQG &1
UHVSHFWLYHO\,QVWHSWKHPRELOHQRGH01KDQGRIIVIURP
LWVUDGLRDFFHVVQHWZRUN5$1WRDQRWKHURQH5$1$W
VWHS  GXULQJ WKH KDQGRYHU WKH 7ULJJHULQJ )( >@ DW WKH
PRELOHQRGHVHQGVDWULJJHUWRWKH670DWILUHZDOO):ZLWK
WKH5$1URXWLQJDGGUHVVLQIRUPDWLRQ ,QVWHSWKH670
DW ): VHQGV D 5HTXHVW0HVVDJH WR 670 DW ILUHZDOO ):
DQGLQWKH670DWILUHZDOO):UHSOLHVZLWKDQ³6705HV
0HVVDJH´7KHPRELOHQRGH01LVQRZLQDSRVLWLRQWRVHQG
PHVVDJH  D 6,35H,QYLWH WR&1 D 6,35H,QYLWH WR
&1DQGD6,35HJLVWHU01WRWKH6,3VHUYHU>@
2QFHWKH670DW):UHFHLYHVWKH³6705HV0HVVDJH´LW
SDUVHV LW WR FKHFN WKH FRQWH[W SD\ORDG  ,W ZLOO WKHQ EH LQ D
SRVLWLRQ WR FRQILJXUH WKH ILUHZDOO DFFRUGLQJ WR WKH UHFHLYHG
FRQWH[W  ,Q WKLV VFHQDULR LW HQDEOHV VSHFLILF 573 SRUWV
DVVRFLDWHG ZLWK WKH PRELOH QRGH¶V VHVVLRQV WR DYRLG DQ\
VHVVLRQLQWHUUXSWLRQRUWUDIILFEORFNLQJ
,9 352727<3(,03/(0(17$7,21
7KH SURMHFW GHYHORSV DQ LQWHJUDWHG SURWRW\SH >@ WR
GHPRQVWUDWHDQG YHULI\ WKH IHDVLELOLW\ RI WKHPRVW SURPLQHQW
IXQFWLRQVRI$PELHQW1HWZRUNV  ,QWKLV VHFWLRQZHGHVFULEH
WKH GHVLJQ IRU WKH PRELOLW\ WRROER[ DQG WKH VWDWH WUDQVIHU
PRGXOH 7KHVHDUHFXUUHQWO\LPSOHPHQWHGDQGLQDQH[WVWHS
WKHZLOOEHLQWHJUDWHGLQWRWKHFRPPRQSURWRW\SH
)LUVWWKHWRROVUHJLVWHUWKHPVHOYHVZLWKWKHWRROER[PRGXOH
DQG LPSOHPHQW WKH PRELOLW\ WRRO LQWHUIDFH 07,  7KH
FRPPXQLFDWLRQEHWZHHQGLIIHUHQWHQWLWLHVFDQEHLPSOHPHQWHG
XVLQJ 75* >@  (DFK WRRO UHJLVWHUV WR OLVWHQ WR ³07,
FRPPRQ´ WULJJHUV W\SHV DQG VSHFLDOL]HG ³07,[[[´ ZKHUH
[[[ LV UHSODFHG E\ WKH WRRO¶V QDPH  7KH 07,FRPPRQ
³FKDQQHO´ LV XVHG WR SURYLGH WULJJHUV LQ D EURDGFDVWPDQQHU
ZKHUHDV WKH 07,[[[ WULJJHUV DUH XVHG IRU SULYDWH
FRPPXQLFDWLRQEHWZHHQWKHWRROER[DQGDVSHFLILFWRRO
$ 0RELOLW\7RRO,QWHUIDFH
)LJLOOXVWUDWHVWKH0RELOLW\7RRO,QWHUIDFH7KHHVVHQWLDO
LQWHUIDFH IXQFWLRQV LQ DGGLWLRQ WR WKH RUGLQDU\ UHJLVWHU DQG
GHUHJLVWHUIXQFWLRQVDUHGHILQHGDVIROORZV
&KDQJH 1RWLILFDWLRQV²7KLV LV D ELGLUHFWLRQDO LQWHUIDFH
EHWZHHQ WKH WRROER[ DQGD SURWRFROPRGXOH VD\ WKH+,3 >@
LPSOHPHQWDWLRQ7ULJJHUVDUHVHQWE\WKHWRROER[WRQRWLI\WKH
SURWRFRO PRGXOH DERXW H[WHUQDO HYHQWV VXFK DV FKDQJHV LQ
ORFDWRUVLQWHUIDFHVORFDWRUGRPDLQVDQGVRRQMXVWWRQDPHD
IHZDOORZLQJWKHSURWRFROVWRDFWDFFRUGLQJO\&RQYHUVHO\
WKHLQWHUIDFHFDQEHXVHGE\DSURWRFROPRGXOHWRLQIRUPWKH
WRROER[ DERXW DQ\ FKDQJHV LQ WKH SURWRFRO VWDWH PDFKLQH
FRPSOHWHG DFWLRQV HWF  ,W LV VWLOO IRU IXUWKHU LQYHVWLJDWLRQ
ZKHWKHUQRWLILFDWLRQW\SHVKDYHWREHLQGLYLGXDOO\GHILQHGIRU
HDFKSURWRFRO,QWHUPVRILPSOHPHQWDWLRQLWLVDVVXPHGWKDW
WKH GDWD WUDQVIHUUHG LV VSHFLILF IRU HDFK SURWRFRO EXW FDQ EH
GHULYHG IURPDQGRU LQKHULWHGE\DQDEVWUDFWFODVV LQREMHFW
RULHQWHGSURJUDPPLQJWHUPV
6HW0RGH²7KHWRROER[XVHVWKLVPHVVDJHWRVHWDVSHFLILF
SURWRFRO LQWR FHUWDLQPRGH RU TXHU\ IRU LQIRUPDWLRQ  9DOLG
PRGHV DUH SUHVHQWHG LQ VXEVHFWLRQ ,9&  7KLV RSHUDWLRQ LV
QHHGHG WR FRQWURO D SURWRFRO VWDWH PDFKLQH IRU LQVWDQFH WR
SUHYHQW D SURWRFRO VWDWH PDFKLQH WR EH FKDQJHG E\ FHUWDLQ
HYHQWV VXFK DV LQERXQG0RELOH ,3 ³5RXWHU$GYHUWLVHPHQW´
PHVVDJHV
*HW0RGH²7KLV IXQFWLRQ LVXVHGE\ WKHWRROER[ WRREWDLQ
WKHFXUUHQWRSHUDWLRQDOPRGHIRUDSDUWLFXODUSURWRFROGDHPRQ
4XHU\ 6WDWXV²7KH WRROER[ DVNV WKH VWDWXV RI D SURWRFRO¶V
VSHFLILF LQIRUPDWLRQ HOHPHQWV IRU LQVWDQFH ³KRZ PDQ\
KRVWV DUH DWWDFKHG WR D FHUWDLQ PRELOH QHWZRUN´  7KLV
LQIRUPDWLRQLVSURWRFROVSHFLILF
1H[WZHLQWURGXFHWKHGHWDLOVRIWKH67007,LQWHUIDFHRI
)LJ  GHVFULELQJ WKH LQWHUDFWLRQ EHWZHHQ WKH WRROER[ DQG
670
% 07,1RWLILFDWLRQ7\SHV
7KH IROORZLQJ SULPLWLYHV DUH UHODWHG WR WKH07, ³&KDQJH
1RWLILFDWLRQ´IXQFWLRQ
670386+²670UHFHLYHVDUHTXHVW IURP WKHWRROER[ WR
LQLWLDWH VWDWH WUDQVIHU WR FHUWDLQ 670 SHHUV  7KLVPHVVDJH
LQFOXGHV WKH OLVW RI SRVVLEOH 670 W\SHV WKDW FRXOG EH
WUDQVIHUUHG
67038//²670UHFHLYHVDUHTXHVW IURPWKH WRROER[ WR
LQLWLDWH VWDWH WUDQVIHU IURP D FHUWDLQ670SHHU WKDW LV WR SXOO
VWDWHWRDQHZORFDWLRQIURPWKHORFDWLRQFXUUHQWO\PDLQWDLQLQJ
LW7KLVPHVVDJHLQFOXGHVDOLVWRIWKHSRVVLEOH670W\SHVWKDW
VKRXOGEHWUDQVIHUUHG
670$&&(37²7KLVQRWLILFDWLRQLVVHQWIURP670WRWKH
PRELOLW\ WRROER[ VR WKDW WKH 670 SHHUV DJUHH WR WKH VWDWH
WUDQVIHU UHTXHVWDQ LQGLFDWLRQ RQZKLFK VWDWH FRXOG RU FRXOG
QRWEHVHQWDQGDQ,'IRUWKHWUDQVIHU

)LJ 670ILUHZDOOVXSSRUW
)LJ 0RELOLW\WRROLQWHUIDFH
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67067$57²7KLVPHVVDJHLQLWLDWHVVWDWHWUDQVIHUDIWHULW
KDV EHHQ DFFHSWHG E\ WKH 670 SHHU 7KHPRELOLW\ WRROER[
PD\UHMHFWWKHVWDWHWUDQVIHULIWKHUHTXLUHG670W\SHFDQQRW
EHVXSSRUWHGE\WKHSHHU670
670 $&.²8VHG IRU DFNQRZOHGJLQJ D VXFFHVVIXO VWDWH
WUDQVIHU RSHUDWLRQ EHWZHHQ WKH 670 SHHUV WR WKH WRROER[
7KLVPHVVDJHPXVW EH VHQW LPPHGLDWHO\ DIWHU WKH SHHU 670
KDVDFNQRZOHGJHGWKHLQVWDOODWLRQRIWKHVWDWH
670(5525²7KLVFDUULHVDQHUURUPHVVDJHLQGLFDWLQJWR
WKHWRROER[WKDWHLWKHUWKHVRXUFHRUWDUJHW670VZRXOGOLNHWR
UHTXHVW UHWUDQVPLVVLRQ RU WHUPLQDWH WKH SURFHVV GXH WR DQ
XQH[SHFWHGIDLOXUH
& 2SHUDWLRQ0RGHV
7KH IROORZLQJ SULPLWLYHV DUH UHODWHG WR WKH 07, ³6HW
6WDWXV´IXQFWLRQSUHVHQWHGHDUOLHU
670 ,1,7²5HTXHVW WR LQLWLDOL]H WKH 670 PRGXOH RQ D
QRGH ZLWK WKH QHFHVVDU\ FRQILJXUDWLRQ SDUDPHWHUV IRU
H[DPSOH7&3SRUWQXPEHUIRUFRPPXQLFDWLRQWLPHUYDOXHV
DQGVRRQ
670$%257²,WKDVEHHQUHFRJQL]HGE\WKHWRROER[WKDW
WKH FXUUHQW VWDWH WUDQVIHU LV LQYDOLG IRU VRPH UHDVRQ DQG
LQVWUXFWVWKHLQLWLDWLQJ670SHHUWRDERUWWKHRSHUDWLRQ
6703$86(²,Q VRPH FDVHV WKH VWDWH WUDQVIHU RSHUDWLRQ
FDQ EH LQWHUUXSWHG IRU H[DPSOH LI WKH UHVRXUFHV DUH QHHGHG
IRUVRPHRWKHUVWDWHWUDQVIHUZLWKKLJKHUSULRULW\
670&217²$WUDQVIHUZKLFKKDVFRPHWRDKDOWPD\EH
FRQWLQXHG ODWHU RQ LI WKH QHFHVVDU\ UHTXLUHPHQWV DUH PHW
7KLVLVDNLQWRFRQWLQXLQJDQLQWHUUXSWHG)73VHVVLRQ
6707(50,1$7(²7KH670GDHPRQRQWKHORFDOQRGH
FRORFDWHGZLWK WKHPRELOLW\ WRROER[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